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DETAILED ACTION 

Response to Amendment 

1. In response to the office action from 2/14/2008, the applicant has submitted a request for 
continued examination, filed 2/29/2008, amending independent claims 1 and 7, while arguing to 
traverse the art rejection based on the limitation regarding the use of a specific cross 
multiplication expression for each code vector (Amendment, Page 12). 

2. In response to the Fig. 3 amendment, the examiner has withdrawn the previous drawing 
objection. 

3. In response to amended Fig. 1, the examiner has withdrawn the previous objection 
directed toward minor informalities. 

4. In response to the amended claims, the examiner has withdrawn the previous 35 U.S.C. 
101 rejections. 

5. In response to the amended claims, the examiner has withdrawn the previous 35 U.S.C. 
1 12, first and second paragraph rejections. 

\ 



Application/Control Number: 10/617,210 
Art Unit: 2626 



Page 3 



Response to Arguments 



6. Applicant's arguments have been fully considered but they are not persuasive for the 
following reasons: 

With respect to Claims 1 and 7 and their dependents, the applicant argues that Kwan et 
al ("Implementation of DSP-RAM: An Architecture for Parallel Digital Signal Processing in 
Memory, " 2001) fails to teach "using a Cross/Energy expression for every vector" as is recited in 
amended claim 1 because Kwan relies on an L2 norm calculation for determining an optimal 
codevector in his parallel-processing vector quantizer (Amendment, Pages 12-13). These 
arguments have been fully considered, but are moot with respect to the new grounds of rejection 
in further view of Davidson et al (U.S. Patent: 4,868,867). It is also noted that this common 
cross-multiplication calculation is likewise found in Gerson (U.S. Patent: 4,817,157) (Col. 14), 
which is included in the PTO-892 form for the applicant's consideration. 



Specification 



7. The disclosure is objected to because of the following informalities: Page 8 recites "the 
higher the lower a corresponding error energy", which requires correction/clarification. 
Appropriate correction is required. 
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Claim Objections 

8. Claims 1, 3-9, 11, 13, and 15-20 are objected to because of the following informalities: 
In claims 1 and 7, the variables recited in the cross multiplication expression should be 
explained in order to clarify their meaning in the claim (i.e., the claim should be amended to fully 
incorporate claim 4). The remaining dependent claims are rejected as being indefinite by virtue 
of their dependency. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

9. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

10. Claim 5 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention. Claim 5 recites performing various 
CELP processing functions in parallel, however, the specification does not sufficiently describe 
such parallel processing. More specifically, the specification only describes a complex vector 
quantization technique implemented in a parallel processor in detail and merely makes a general 
mention that parallel processing can be applied to the other CELP functions (Pages 9-10). This 
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general mention of parallel processing does not specifically explain how the various CELP 
coding processes would be performed in parallel (as is the case with vector quantization), and 
thus, the specification would not enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention recited in claim 5. 

1 1 . Claim 19 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 
Claim 19 recites that a sequence of searching can be changed using a cross-multiplication 
expression. Although the specification recites such an expression, it fails to make any mention 
that a sequence of searching can be changed using said expression. Thus, claim 19 fails to 
comply with the written description requirement. 

12. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

13. Claims 1, 3-9, 11, 13, and 15-20 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1 and 7 recite the limitation "wherein a cross multiplication expression... is used 
for each code vector". It is uncertain what is meant by this limitation. How and for what is the 
cross multiplication used for the code vector? Is it used in place of each vector or as a way of 
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comparing code vectors in an optimal search as is recited in claim 4? Thus, since the limitation 
"used for each code vector" is unclear, claims 1 and 7 are indefinite. It is believed that the cross 
multiplication expression is used in determining an optimal codevector as is recited in claim 4. 
This limitation will be interpreted as such for the application of the prior art of record. The 
remaining dependent claims are rejected as being indefinite by virtue of their dependency. 

The metes and bounds of claim 19 are indefinite because changing a sequence of 
searching is not positively recited in the claim ("can be changed"). Thus, since it is uncertain 
whether such a change actually requires being performed, claim 19 is indefinite. 

Claim Rejections - 35 USC §103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 1, 3-9, and 11, 13, and 15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kwan et al ("Implementation of DSP-RAM: An Architecture for Parallel 
Digital Signal Processing in Memory, " 2001) in view of Davidson et al (U.S. Patent: 
4,868,867). 

With respect to Claim 1, Kwan recites: 
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K code vectors is provided for vector quantization of a signal vector representing a set of 
signal values of said audio or speech signal (codeword vectors corresponding to a speech signal, 
Section 3.3, Page 344), 

Performing a codebook search for determining an optimal code vector of said codebook, 
wherein said codebook search is performed in parallel by (codebook search performed in 
parallel, Section 3.3, Pages 344-345): 

Dividing the codebook into a plurality of codebook groups (distributing a voice codebook 
over multiple processing elements, Section 3.3, Pages 344-345; and Fig. 6); 

Simultaneously determining a plurality of optimal group code vector each of which 
corresponds to one of said plurality of codebook groups (simultaneously determining a lowest 
error vector match with each divided codevector set, Section 3.3, Pages 344-345); and 

Determining an optimal code vector of said codebook from the plurality of optimal group 
code vectors (finding the closest matching codevector over all of the processing elements, 
Section 3.3, Pages 344-345); and 

Outputting the code vector (sending optimal code vectors, Section 3.3, Page 344), 

Wherein said determining of said optimal code vector among said plurality of optimal 
group code vectors comprises evaluating an index of each optimal group code vector uniquely 
identifying each optimal group code vector within said codebook (speech vectors having a 
defining index at which the vector is located, Section 3.3, Page 344, which is analyzed to access 
the corresponding optimal vector for each group to determine/calculate the overall best 
codevector, Section 3.3, Pages 344-345). 
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Although Kwan notes that several different error functions can be used to determine an 
optimal vector (Section 3.3, Page 344), Kwan does not explicitly teach the use of a cross- 
multiplication expression as a means for vector selection. Such an expression, however, is well 
known in the speech coding art as is evidenced by Davidson (Col. 12, Lines 15-59). 

Kwan and Davidson are analogous art because they are from a similar field of endeavor 
in speech coding. Thus, it would have been obvious to a person of ordinary skill in the art, at the 
time of invention, to modify the teachings of Kwan with the cross-multiplication expression 
taught by Davidson in order to provide a comparison scheme that is suitable for a DSP that has 
low memory requirements (Davidson, Col. 12, Lines 52-54). 

With respect to Claim 3, Kwan recites the parallel process for encoding a voice signal as 
applied to Claim 1 . Although Kwan does not explicitly describe the entire encoding process in 
detail, including a shape-gain step, such a step is well known in the speech coding art as is 
evidenced by Davidson (Col. 16, Lines 32-56). 

Kwan and Davidson are analogous art because they are from a similar field of endeavor 
in speech coding. Thus, it would have been obvious to a person of ordinary skill in the art, at the 
time of invention, to modify the teachings of Kwan with the well known gain factor taught by 
Davidson in order to provide information required for speech synthesis at a decoder that also 
minimizes distortion in a reproduced speech signal (Kwan, Col. 3, Lines 7-18). 

Claim 4 contains subject matter similar in scope to claim 1, and thus, is rejected under 
similar rationale. 

With respect to Claim 5, Kwan discloses full implementation of a CELP coder/decoder 
and explains parallel processing for an aspect of the full process (Sections 3.3-4, Pages 344-345), 
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while Davidson further discloses well-known CELP processing means including a synthesizing 
section and stored auto-correlation/impulse response matricies (Col. 12, Line 60- Col. 13, Line 
19; Col. 14, Lines 15-56; and Fig. 5). 

With respect to Claim 6, Kwan further discloses: 

The codebook comprises pulse code vectors (CELP codevectors, which comprise 
excitation pulse vectors, Section 3.3, Page 345). 

With respect to Claim 7, Kwan teaches the method of claim 1 and further discloses: 

A processor with configurable hardware and/or with acceleration means specifically 
designed for said method is used for parallel execution of steps of said method (digital signal 
processor (configurable hardware) with parallel processing elements (i.e., acceleration means) 
for faster codebook searching (acceleration means), Fig. 6). 

With respect to Claim 8, Kwan further discloses: 

The processor provides means for simultaneously accessing a plurality of said signal 
values located in a memory (simultaneously accessing many stored code vectors in parallel 
processing elements, Section 3.3, Pages 344-345). 

With respect to Claim 9, Kwan further discloses: 

A standard processor further comprising a calculation module, is used for parallel 
execution of steps of said method, and wherein said steps of said method are optimized regarding 
calculation means of said standard processor and/or execution time (DSP programmed 
calculation means used to enable parallel speech coding with increased speed and efficiency, 
Section 3.3 and 4, Pages 344-345). 

With respect to Claim 11, Kwan further discloses: 
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Coder and decoder, in particular speech and/or audio signal CODEC, capable of 
performing a method according to claim 1 (voice coding and decoding, Section 3.3 and 4, Pages 
344-345). 

With respect to Claim 12, Kwan further discloses: 

The signal is an audio or speech signal (voice coding, Section 3.3, Page 344-345). 
With respect to Claim 13, Kwan further discloses: 

The processor is a digital signal processor (DSP, Sections 3.3 and 4, Pages 344-345). 
With respect to Claim 14, Kwan further discloses: 

The coder and decoder arc at least one of speech and audio signal Codecs (G. 728 voice 
coder /decoder, Section 4, Page 345). 

With respect to Claim 15, Kwan further discloses: 

A plurality of calculation units, each of which determines optimal code group vectors of a 
respective one of the plurality of codebook groups, wherein the plurality of calculation unit 
execute said determining simultaneously (plurality of parallel processing elements that each 
determine a best match within each codevector set, Section 3.3, Page 345 and Fig. 6). 

With respect to Claim 16, Kwan further discloses: 

Each codebook group comprises a number of code vectors wherein the number of code 
vectors is a fraction of the plurality of code vectors (codebook is divided into smaller codevector 
sets, Fig. 6). 

With respect to Claim 17, Kwan further discloses: 

Each code vector is uniquely identifiable by a unique index (code vectors are each 
assigned an index, Section 3.3, Page 344). 



Application/Control Number: 1 0/61 7,21 0 Page 1 1 

Art Unit: 2626 

With respect to Claim 18, Kwan further discloses: 

The code vectors contained in a first codebook group are mutually exclusive from the 
code vectors contained in a second codebook group (different codebook sets are assigned to each 
processing element to increase searching speech, Fig. 6; and Section 3.3, Page 345). 

With respect to Claim 19, Davidson further discloses: 

A sequence of searching can be changed using said cross multiplication expression 
(searching sequence/comparisons are altered based on a cross-multiplication operation result, 
Col. 12, Lines 15-51). 

With respect to Claim 20, Kwan further discloses: 

Evaluating an index of each optimal group code vector ensures conformity with a linear 
search method (evaluation of different codeword indexes in a vector search conforms to the 
coding search standards used in a typical linear search, Section 3.3, Page 344). 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: See PTO-892. 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James S. Wozniak whose telephone number is (571) 272-7632. 
The examiner can normally be reached on M-Th, 7:30-5:00, F, 7:30-4, Off Alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached at (571) 272-7603. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/James S. Wozniak/ 

James S. Wozniak 

Patent Examiner, Art Unit 2626 



